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earth” to repose upon for a week past. The‘amount | turned from several months residence in Virginia, 
of rubbish and nonsense, pure and unadulterated, | and is now at 21 Rowley St., Rochester, N. Y. 


that has been published, especially in the World. ; 3 
: 4 , ’ : f 
is quite marvelous to behold. Atthe last regular meeting of the’ board o 


Im fact, thete'ta ih enigle ‘sitiigly of wetet Ser | mayor and aldermen, of the city of Fall River, 
the necessities of New York, but on nt of the rag acbeinip- cietbccmgeer ten aimlr ge ii: Fo 
a Seem, on Qusces his honor, the mayor, and confirmed by the alder- 
extended dropth of last season, as explained by men, as city engineer for one year from March 
Chief Engineer Campbell, the supply forswaste iS} 1 1882. 
not quite sufficient. And it never will be, since 
the capacity for waste ef the average American| Sandford Horton, C. E., has been appointed 
citizen, whether native or foreign born, is past all | locating engineer of a division on the Mexican 
calculation. In this favored country of bound-| National Railroad, where he goes at once. Head- 
less resources, to waste, rather than to economize, | quarters unknown at present. Last address, 2d 
is inborn to the native, whose habits are very | inst., Kansas City, Mo. 
— copied by the new comers from Jess favored|- wr. J, J. McVean has been appointed chief en- 
ee gineer of the D., L. & N. R. R., vice General M. T. 
The daily supply of Croton at present is 65,000,-| Thomas, resigned on account of failing health. 
000 gallons per day, with a storage last week of | Mr. McVean held the position of assistant engi- 
about 600,000,000 gallons ; although in the middle | neer for three years previous to his recent appoint- 
of winter, the consumption on Friday and Saturday | ment, 
of last week was 104,000,000 gallons per day, or about * 2 
70 galions per capita per diem. There has no doubt Col. Robert J. Lawrence, a well-known civil en- 
been some inconvenience in portions of the city, eed of Pittsburgh, died in Texas a few days 
since. The remains reached that city on the 8th, 


and there will continue to be so long as the inces- 3 
sant waste of water is continued. and it is difficult | 9@4 the funeral took place from the residence of 
his mother, No. 106 James street, Allegheny, the 


to see how the Water Department can do more than 
same day. 


they have to prevent it. Of all persons in the city 
they are the best qualified to regulate the supply,| The October bulletin of the “ Institut Géograp!- 
ique International,” of Berne, Switzerland, contains 


and it is satisfactory to know that their profes- 

sional standing in the community is not at the|asplendid map of the South Pole regions, colored 

mercy of the repertorial engineers of the daily | and printed on cloth. It shows the routes taken 

press. by the twelve prominent navigators, from Cook 
The advantages and disadvantages of metering | in 1772, to Nares, in 1874, in their efforts to pene- 

the supply of water to all consumers, the same as | trate the icy seas of the Southesn hemisphere. 

gos is menmured, has been verv extensively dis- Mr. Charles A. Ashburner, a member of the 

American Institute of Mining Engineers, long con- 


cussed, and the question is still an open one. Ex- 
peeeee e Laeneen, Sages, Rat cefwn cnn nected with the Pennsylvania Geological Survey 
and a most active working member of the En- 


clusively how waste can be checked, and from an 
insufficient supply an abundance be obtained. | - sors’ Club, of Philadelphia, was married on the 
27th ultimo, at Pottsville, Pa., to Miss Roberta 


Statistics have proved the efficiency of meter 
mnqemaroqnent in the Sire Larue, nen, John, daughter of the late Dr. Henry John, of 
Columbia, Pa. 


and we this week publish elsewhere — the 
best argument on the subject of its 
" wore Frank P. Davis, a graduate of the Michigan 
University of the class of 1876, for the past two 


universal adoption that we have yet seen. 
The tabulated results of the use of meters in large 

years engaged under Col. Thos. L. Casey, U. 8’ 
Engineers, on the construction of the new build 


and small numbers, as shown by the statistics of 
Providence and Milwaukee, cannot fail to interest . 
every person interested in the subject of a public | img for State, Wat and Navy Departments in 
water supply and how to make it most efficient, | Washington, D. C., has been appointed to the 
Providence, R. L, is a city where the civil engi-| Charge of alocating party on a new railway survey 
neering profession may be said to be in the ascend- | in Colorado. ° Mr. Davis is to report in Salt Lake 
ency, and we feel safe in saying that in no city in City immediately. 
the country are more comfort and convenience ob-| Mr. C. Buxton has been appointed chief 
tained for the same money than there. The high-| engineer for the Ohio Central Railroad Company, 
est salaried official is the city engineer, and the | with headquarters at Toledo, vice 5. M. Seymour 
city government has learned by experience that|remgned. Mr. Buxton will assume control of 
his recommendations are in the direct line of econ- | roadway, bridges and buildings, and heads of 
omy. health, and the general well-being of all the | those departments will report to and recei:e 
citizens. instructions from him. By order of G. G. Hadley 
Milwaukee, Chicago and Cleveland, having the | general manager. 
great lakes for a reservoir, feel that they can waste| The Brazilian Government does not seem to be 
without stint; the consequence is shown in the in-| quite exempt from the ‘“‘ Know-Nothing” preju- 
creased expense of pumping. an item that is scarce-| dice. The chief engineer of the Bahia Railway 
ly ever thought of, which, as the population in-| extension has just been dismissed because he is of 
creases, also increases, but in larger ratio as new | Hungarian birth. The gentleman in question is a 
naturalized Brazilian, was specially recommended 
from the Institute of Vienna, and his services on 


machinery is called for. Whether or not the limit 
of waste will be determined by water-works 

various lines in Brazil earned for him decorations 
from the government. 


authorities, and there held by mecharical devices 
authorized by municipal laws, is now a question 
that is yearly assuming increased importance, and Mr. Edward Prince, of Quincy, Ill : 
1 1 . 4 ; y, UL, consuiting 
which, no doubt, will yet be solved: in the best in- engineer of the Sny Island levee, has been spend- 
ing the week in this city; he goes to Philadelphia 
and Washington early next week. Mr. Prince is 


terests of the people. 
PERSONAL. 
ft especially well known to the engineering world as 
Chief Engineer E. H. Wills, with a corps of as-| the former superintendent and engineer of the 
sistants, left Galveston, Tex., on the 5th, to survey | Quincy water-works. and as having accumulated, 
the route of the Kansas & Gulf Shore Line railroad | after large expenditure of time and money, the 
most cumplete sets of reports of United States 


from Tyler to Homer, 
water-works now in existence. A large portion 
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~ ANOTHER 1 million is to be appropriated for the new 
Capitol at Albany, making a total of $12,900,000, 





—_—= 

THERE will be a convention of the surveyors 
of N. E. Missouri, held at Moberly, Mo., on the 
15th inst. 


—— oe 

Last year the sales of the Reading Iron-works 
amounted to $2,800,000, an increase of more than 
a million dollars over the sales of the year pre- 
vious. 
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Tie Rochester Union shows that an original in- 
vestment of $10,000 in Western Union telegraph 
stock is now held at $481,700, and that the cash 
dividends have amounted to as much more. 


—————_ 2-e—_——__ 


History OF AMERICAN WaTER-worRks. — We 
are indebted to A. H. Martin, Engineer and Super- 
intendent of Water-works, Fall River, Mass., for 
full reports of the Watuppa Water Board, to end 
of year 1880, for which we are much obliged. 





CIRCULARS requesting a meeting for the forma- 
tion of an association, have been sent to the sur- 
veyors of Indiana, and returns therefrom are 8s» 
encouraging that a meeting will probably be held 
during the last week of the month. We are glad 
to see the growth of this movement among land 
surveyors ; it. is bound to be productive of great 
good to their profession. 


oe 

THE great international raceof the near future 
will be between the different electric companies. 
The Gramme system is making great headway in 
Europe, various allied societies are forming in 
Spain and other countries, and if a company 
is to get fifty times its capital in eight years, there 
is certainly every reason that the electric trade 
should flourish. In the meantime the Brush Com- 
pany is active, and only the man on whom the 
greatest hopes were placed has so for kept back 
from public “illumination.” 


—- —< 
Lire in large cities is becoming, as it were, more 
complicated than ever. Telegraph wires darken 
the light above us, and become a source of danger 
ina storm. Butthe streets underneath, and the 
houses we live in, are also threaded with pipes 
‘and drains tosuch an extent that any work in 
’ them is greatly impeded. An English paper, has 
drawn up the following list of these impedimenta : 
Speaking and bell-pipes, gas, drain, soil, waste, 
warning,cold watér, hot water, steam, flow, return- 
coil, expansion, high-pressure, air, and flue pipes 
with their multifarious auxiliariesin the form of 
pans, sinks, traps, syphons, cocks, cisterns, filters, 
tanks, valves, pumps, etc. All these appliances 
have, however, gone past the theoretical knowl- 
edge of the ordinary plumber, and thus the sani- 
tary engineer has come forth to meet the “ situa- 
tion,” and to try and prevent typhoid fever. 
The sanitary engineer is now an acknowledged 
specialist of the profession. 
et eee 


THE WASTE OF WATER. 


There has been an unusual amount of newspaper 
engineering done for a few days. past concerning 
the scant supply of Croton in this city; the Water 
Department officials have individually been inter- 
viewed by reporters from each of the daily papers; 
editorials berating the unfortunate dispensers of 
the precious fluid have not been scarce; several 
“medical men” have added to the terrors of the 

J. H. Barlow, Esq., son of Mr. W. H. Barlow, 
past presdent of the Institutioa of Civil Eagineer s | of these reports have already been compiled by 
not found their official beds the “‘ softest things on ' and chief engineer of the new Tay bridge has re-'Mr. Prince, who has very generously placed his 
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manuscript at our disposal .for use in Mr, Croes 
forthcoming papers on American water-works, 

Gen. M. T. Thomas, until recently chief engi- 
neer of the Detroit, Lansing & Northern Railroad, 
has been obliged by failing health to seek a more 
favorable climate. Gen. Thomas was connected 
with the above road about eight years, and as an 
expression of their esteem for him, somé 104 resi- 
dent employés at Detroit, on Saturday evening, the 
29th ult., presented to the General a purse contain- 
ing $300 in cash, together with a paper expressing 
the hearty good will of the donors, each of whom 
had signed it in his own handwriting. An elegant 
water set of the value of $55 was also presented at 
the same time to Mrs, Thomas, 


Prof. A. J. Du Bois, of Yale Scientific School, 
will deliver a lecture on ‘‘ The Story of a Light- 
house,” on Friday evening, the 18th inst., in Asso- 
ciation Hall, 23d street, corner of 4th avenue, New 
York, commencing at 8 o’clock# The lecture is one 
of a popular course given by the Young Men’s 
Christian Association, of this city. Admission 
fifty cents. The lecture is an account, told in the 
most charming way, of the labors of Winstanley, 
Rudyerd and Smeaton in rearing the Eddystone 
lighthouse, and appeals directly to the profession, 
which is the subject of the learned Professor's most 
enthusiastic praises. 


Mr. C. C. Waite, superintendent of the C. & M. 
V. Div. of the P. C. & St. L. Ry., has just been 
appointed superintendent of the Little Miami Div. 
of the same road, vice Jas. D. Ellison, resigned. 
This is one of the most important divisions of the 
line, comprising the road from Columbus to Cin- 
cinnati, O., and also the divisions from Xenia, 
Springfield, Dayton & Richmond. Mr. Waite is a 
graduate of the Rensselaer Polytechnic Institute 
and a member of the American Society of Civil 
Engineers. A recent inspection of his division 
showed it to be in perfect condition, while his 
report for the past year exhibits a maximum of 
economy in expenses, and it is a pleasing fact to 
record that during the fifeen years tenure of 
office of Mr. Waite there has not been a passenger 
injured on his division. Mr. Waite, like his father,, 
the chief justice, is an ‘‘ Ohio man,” 

The organization of the Road Department of the 
Baltimore & Ohio Railroad, to take effect Feb. 1, 
1881, is as follows : 

Mr. Bolling will have charge of the records, maps 
and surveys appertaining to real estate, right of 
way, taxes, corporations, etc.,on main line and 
branches, and such other engineering duties as may 
be assigned to him from time to time. Office, 
Camden Station, 


Mr. H. B. Baylor has been appointed assistant 
master of road, First Division. Mr. Baylor will 
have charge of the maintenance of track of the 
First Division, embracing terminal stations, Balti- 
more, and main line and branches east of mile-post 
80 (Harper's Ferry). Headquarters, Camden sta- 
tion. 

Mr. A. Hunter Johnson has been appointed as- 
sistant master of road, Second Division. Mr. John- 
son will have charge of the maintenance of track 
of the Second Division, from mile-post 80 to mile- 
post 240. Headquarters, Cumberland. 

Mr. B. T. Fendall has been appointed assistant 
master of road, Third Division. Mr, Fendall will 
have charge of the maintenance of track of the 
Third Division, from mile-post 240 to mile-post 
280, and the Parkersburg Branch. Headquarters, 
Grafton. 

Mr. J. A. Hunter has been appointed assistant 
master of road, Fourth Division. Mr. Hunter will 
have charge of the maintenance of track of the 
Fourth Division, from mile-post 280, to Wheeling, 
and the Wheeling, Pittsburgh & Baltimore Division. 
Headquarters, Grafton. 

Mr. Oliver Kemp has been appointed supervisor 
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of bridges, main line and branches east of Cumber- | fifteen hundredths of a foot for each 1,000 feet of 


land, and of buildings and water stations between 
Cumberland and Harper's Ferry, and on the Valley 
Branch. Headquarters, Harper's Ferry. 

Mr. Arthur Sinsel has been appointed supervisor 


of bridges, buildings and water stations west of | 


Cumberland, main line and branches. Head- 
quarters, Grafton, 

Mr. C., McLean has been appointed supervisor 
of buildings and water stations east of Harper's 
Ferry. Headquarters, Baltimore. 

Mr. Kemp, Mr. Sinsel, and Mr. McLean and the 
supervisors of Valley Branch will report directly 
to the master of road; all other supervisors of sub- 
divisions will report directly to the assistant master 
of road of their division. 

Penner NID 
“SURVEYING, LAYING-OUT AND MONU. 
MENTING” THE TWENTY-THIRD AND 
TWENTY-FOURTH WARDS AND PART 
OF THE TWELFTH WARD OF NEW 
YORK CITY. 


I. 

These surveys were commenced in about the 
year 1868, under Commissioners of the town of Mor- 
risania, 

For the Morrisania survey, the line of Avenue A 
was made a base, and was produced northerly, 
forming Willis avenue in Morrisania. 

All the surveys were based upon this line asa 
meridian, and co-ordinates were calculated for all 
stations and street monument points without any 
regard to the magnetic meridian. 

This work was all performed by contract, and 
was generally well performed, though some serious 
errors have been detected in the positions of street 
monuments. 

In this work an effort was made to have each 
block correct with itself, and the principal inac- 
curacies have been found in connecting blocks 
divided by old roads that were not of uniform 
width. At about the time of the completion of 
the Morrisania survey, an act was passed by the 
Legislature authorizing similar work in the towns 
of West Farms, Westchester, Eastchester and 
Yonkers, south of the then south line of the village 
of Yonkers by the Commissioners of the Depart- 
ment of Public Parks. 

By a subsequent act Eastchester and Westches- 
ter were taken from the control of the Park Com- 
missioners, 

For this survey contracts were given to survey- 
ors familiar with the locality, a portion of West 
Farms and of Yonkers (then known. as Kings- 
bridge) being surveyed by Department engineers, 
but all being under the supervision of the Civil 
and Topographical Engineer of the Department of 
Public Parks, which office was then filled by Wm. 
H. Grant. 


In these surveys by contractors the line connect- 
ing monuments of Tenth avenue at 208d street 
and 225th street was given as the base, and the 
monument at 225th street as the initial point of 
measurement. 

To insure accuracy a set of standard rods were 
made by an instrument maker supposed to be re- 
liable, and the contractors were required to mark 
the rods with which they made the surveys by 
this standard. The rods used in surveying were 
25 feet in length, a pair being used together so as 
to measure 50 feet at a time. They were made of 
wood with the edges kept straight by means of an 
arched truss, and struts at frequent intervals. 
When used, these rods were supported at the ends 
by standards made of gas pipe with movable arms 
fastened by thumb-screws, so that the rods could 
be always level, a bubble being placed in one end 
of each rod for that purpose. The limit of allow- 
able error prescribed for this work was very small, 
being five seconds foreach angle measured, and 


traverse when tested by calculation. 

More difficulty was found in making the work- 

ing-rods of uniform length than in making a cir- 
cuit measured by either set close with the required 
accuracy, as no two surveyors marked their rods 
of precisely the same length, though all used the 
same standard. 
For doing such close angular work, not only is 
great care and skill required, but also repeated read- 
ings of each angle and almost perfect instruments, 
and of course an entire ignoring of the magnetic 
needle. In these surveys Stackpole instruments 
were used, and as none of these were graduated to 
read a smaller angle than one of ten seconds at a 
single reading (some of the best being twenty sec- 
ond instruments), the rule in the Department has 
been to take six readings of each angle. 
The six readings are not independent of each other, © 
but after noting the first reading, the measure- 
ment is continued until the last reading of the 
vernier added to the number of complete circles 
that may have been turned shall be six times the 
size of the angle. 

If one-sixth of this aggregate differs from the 
first reading as much as twenty seconds, the ver- 
nier is placed at zero and the work is repeated for 
one reading, and, if found necessary, for the six ; 
but this is very rarely required with an instrument 
that can be used at all in the work. Accurately 
turned, heavy, brass plumb-bobs, with the line 
passed through the cap and fastened to the ball, 
have been found indispensable ; and with these, 
and with the measuring chains, experience has 
been the same as with the transits: although dif- 
ferent makers have furnished those that have been 
used, only one firm’s make has been found reliable. 
That the necessity may be appreciated of nearly 
perfect instruments and great care being used in 
this work it should be remembered that an error . 
of the one-hundredth part of a foot in placing the 
plumb-bob, would, in a line one hundred feet in 
length, cause an error of twenty seconds in the 
measurement of the angle, which is more than 
four times the error permitted in each angle when 
detected by calculation after closing a circuit. 

An almost indispensable peculiarity of the transit 
instruments used for this work is the telescope 
being made reversible in the wyes instead of re- 
volving. 

Advantages of this arrangement consist: in per- 
mitting the shortening of the standards, causing 
greater stability; the lengthening of the telescope, 
causing, as in a rifle barrel, greater lineal accuracy; 
and, what is of most importance, the allowing the 
telescope to be always used with the same side up, 
causing an entire elimination of the errors due to 
a want of adjustment in the line of collimation. 

An invention of one of the contracting survey- 
ors, combined with a tension and temperature ad- 
justment, and manufactured by the firm of instru- 
ment makers previously mentioned, rendered un- 
necessary the cumbrous wooden truss-rods pre- 
viously described. 

This invention consists in a chain or tape, made 
of flattened wire (similar to that formerly used for 
ladies’ fine hoop-skirts) with flat pieces of brass 
soldered upon it to be notched for the plumb line 
at the rear end and at twenty, twenty-five and 
thirty feet distant. The handle at the forward end 
isattached toa spring balance and thermometer 
and connected with the chain by a snap hook, so 
as to be readily detached. A screw with threads 
the distance apart that a wire fifty feet in length 
will expand by an increase of ten degrees in tem- 
perature, and marked to correspond with the mark- 
ing of the thermometer, forms a part of the chain, 
so as to adjust its length by the temperature. The 
case of the balance is grooved for the plumb-line 
and conceals a level-bubble attached to the handle, 
which becomes visible when a ténsion of eight 











Fes. 12, 1881. 














pounds is applied. Theshort distances are meas- 
ured with steel ribbon pocket-tapes. 
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ENGINEERING GOSSIP. 


. THE NORTHWEST. 

Extensive work for deepening and otherwise im- 
proving the harbors and water courses of the north- 
west are in progress, under charge of Major Charles 
J. Allen, U. 8S. Engineer. The harbor of Duluth 
has now a depth of 16 feet, that of Grand Marais, 
13 feet. The Red River has been dredged and 
cleared of snags and bowlders, between Fort Aber- 
crombie and Caledonia. The commercial import- 
ance of this improvement is shown in the fact that 
17 bushels of wheat are now transported as 





against 1 in 1878. The St. Croix, the 
Chippewa and the Minnesota rivers have 
all been more or less regulated, but 


little has been done on the last named since 1878. 
Seme work is at present being done on the Mis- 
sissippi, above Aiken, and navigation has been 
greatly improved. Surveys for reservoirs on the 
sources of the Mississippi, St. Croix, Chippewa and 
Wisconsin rivers have received attention at the 
hands of the engineers since 1870. If it shall be 


i beyond doubt that the entire system in| port to the City Council of Columbus (O.) on the 


Minnesota and Wisconsin be feasible and desirable, 
the State of Minnesota (and the city of St. Paul), 
through its steamboat interests, will be benefited 
by the increased volume of water from the proposed 
collective reservoirs, to add to the low-water dis- 
charge of the Mississippi throughout the river front 
of the State. Captain Mackenzie has charge of im- 
portant works at Rock Island, for the improvement 
of the low-water channel of the Mississippi be- 
tween St. Paul and the Illinois River. 


INDIANAPOLIS WATER. 

If the people of Indianapolis are advocates of pro- 
hibition, the credit for it can hardly be laid te the 
quality of the water of that city. The Board of 
Health in its reports gives some startling informa- 
tion as to what people may gulp down from an In- 


dianapolis hydrant. The following extract ‘‘ speaks 
for itself:” 


“* We found the water immediately over the fil- 
ter cy of animal matter, in the shape of 
pieces of intestines and other organs of hogs, 
and masses of aa eee oe te that 

re me ex- 
tremely offensive. The Board of Health have in 
certificates showing that there was 
taken from a hydrant in a store on Washington 
street a mass of hog hair with the epidermis at- 
tached, proving conclusively that it was in the 
same condition as when taken from the hog. We 


the hy- 
in his house was utterly unfit rv dames 
use. We also have a certificate 
ee sen Reset ee ae 
pipes supplying a of the hotel 
from the ee ashe ties was taken 
intestine t) eight inches long, and 
half a There was no possi- 
by which could have reached 


Fi: gE8F 
Hn 4 


i 


The Board of Health is to give the matter another 





there. 
through the pipes from the water-works.” | 
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pollution. This waste, when once set loose, grav- 
itates toward the lake, and must finally reach it. 
CHICAGO AND COLUMBUS DRAINAGE. 

A great deal of discussion is going on in Chicago 
with regard to the drainage of the canal and the 
Illinois River into the Desplaines River. A deep- 
ening of the canal has been suggested, andin this 
connection the opinion of Engineer C. E. Carter, 
of Austin, Minn., under whose supervision the 
deep cut was made may be quoted : 

“It is my opinion that the canal could be 
widened so as to make it 150 feet wide to Lock- 
port, with the banks substantially protected by a 
vertical wall, for less than one-half the cost of the 
main sewer recommended by the Citizens’ Associa- 
tion Committee. Just think of excavating this | 
‘main sewer’ to a depth of over forty feet through 
the rock sections below Summit! It would cost 
five times as much to execute work in the sewer as | 
it would in widening the present canal. * * If I) 
had one of the original canal field-books, I could | 
make a close estimate on the amount of excava- 
tion required for a canal 150 feet wide. The 
only uncertain quantity there would be about it | 
would be the amount of material thrown out on 


the towpath side by former excavations, but that | 
could be closely approximated.” 


City Engineer John Graham has sent in his re- 


| 





| West Side drainage of that city. Owing to the 
| low surface of the portion of the city lying west 
| of the Scioto river there is great difficulty in over- 
coming the gravitation. The use of steam is too 
costly. Mr. Graham says : 

“‘T extended my levels down the river to deter- 
mine whether an outlet could not be found within 
a reasonable distance which would be far enough 
under high water line of the river opposite the ter- 
ritory to be drained as to be safe from back water 
through the line of the sewer in times of extreme 
freshets. I found that such a point could be had 
about one-third of a mile below the Harrisbu 
bridge. Starting from this point, with an ascend- 
ing grade of only two inches to the hundred feet, 
by the time we reach the territory to be drained 
the upper arch of the sewer would be very nearly 
on a level with the surface, which would hardly 
afford surface drainage ; the depth of the sewer 
would not admit of drainage of cellars or vaults.” 

He proposes a plan for a valve, and estimates 
the cost of sewerage at a total of $9,763. 

CANALS. 

The project of a canal or harbor channel to con- 
nect the Bayou St. John with the’ Mississippi 
River is being agitated at New Orleans. The City 
Council are to consider the matter, and Congress 
is to be memorialized for government aid. The 
canal would be 350 feet wide, 25 feet deep, and 
should be excavated, leaving the Mississippi above 
Carrollton and entering the river again below the 
| Barracks. Only a thorough survey can show 

whether the plan be feasible ; if so, vessels could 
| pass from the River to Lake Pontchartrain in one | 
hour’s time, with a distance of six miles, instead | 
| of having, as at present,to pass around by the 








from | mouth of the river—a distance of 250 miles. The 


excessive depth of water at the wharfs of New 
Orleans, some 175 feet, is also an inconvenience 
| which it is sought to remedy. 
NEW ENGINEERING BONANZA. 
An undertaking is contemplated in California, 
| which, if successful, ought to prove one of the most 
lucrative works in which engineering skill is re- 
| quisite. It is proposed to work out thirteen miles 


thing to preserve the purity of the water of Mystic tunnel to drain the river. It will be 11,600 feet in 
Lake, but the evil is too deep seated to be cared length, and a little 


than the ordinary rail- 
for by a single sewer. The lake has an extended | wat tauncl, with fall of 69 ft 9 in. to the mile 


water shed, which is the seat of large communi- and a discharging capacity of 6,820 miner’s inches | Lord 


ties, some of them engaged in a class of industries of water per second. Judging’ from what has been 
in which water is used in large quantities, and in| taken out, it is estimated that thirteen miles of the 
its use necessarily subjected to the worst kind of ' river at Big Bend contain about $150,000,000 ! About 
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one million must be expended however, before 
any great results can be obtained. 
SOMETHING FOR MINERS. 
The geological survey of the Rocky Mountains 
is being actively pursued under the direction of 
Mr. Clarence King, who is publishing, very inter- 


esting monographs of the results of the labors of 
his staff. 


At present the survey iabors in the West are dis- 


| tributed over three divisions. The Division of the 


Pacific, including all the States and Territories 
upon the West coast, the Division of the Basin and 
that of the Rocky ;Mountains, which includes the 
State of Colorado, and the Territories of New Mex- 
ico, Wyoming, Montana and a portion of 
Dakota (the Black Hills). This division has its 
headquarters at Denver, and is under the 
supervision of Mr. S. F. Emmons, geologist-in 
charge. They have been occupied during the past 
year in preparing a report upon the mineral wealth 
of Leadville. This report will be illustrated by large 
and accurate geological and topographical maps— 
one of the Mosquito range, a more detailed map 
of the immediate vicinity of Leadville. and still 
more detailed maps of Fryer, Carbonate, Iron and 
Breece hills, showing the underground workings o¢ 
the various mines, each map to be accompanied 
by numerous sections illustrating the position 


'of the different geological formations and of 
|the ore bodies. The topography has been done 


by Mr. A. D. Wilson, chief topographer of the 
survey, formerly of the Hayden survey; the 
geology by Mr. Emmons and his assistants, Mr. 
E. Jacob and Mr. C. W. Cross. 

From the material gathered it is designed to 
prepare tables of mineral products, geological 
and geographical distribution of ores, discussions 
of systems of working mines, processes of reduc- 
tion of ores, relative costs of supplies and material 
consumed, 

CENTRAL AFRICA, 

Central Africa loses none of its attractions for 
scientific, commercial and mieten explorers. 
Greater progress and more wonderful results are 
near at hand. The frequent expeditions of inter- 
national and private associations are daily making 
that vast region better known, rendering the 
journey to it quicker and safer and cultivating a 
better understanding between natives and foreign- 
ers. A company of capitalists has been formed at 
Zanzibar with the view to a service of 
transport from the coast to the great central lakes, 
with a sufficient number of n enrolled as a 
permanent staff of porters. This expresscompany, 
as it really is, guarantees the safe conveyance of 
merc ise and luggage, with a great _— mid- 
way where travelers can obtain supplies. And, not 
least, a check will be put -— the re of 
native chiefs, who, under the pretext of right of 
way, have compelled caravans to pay an enormous 
tax at the peril of their whole outfit and life itself. 


A NOVEL POST-OFFICE. 

The simplest -office in the world is in Mage!l- 
lan Straite poy encom established there for some 
years past. It consists of asmall cask, which is 
chained to the — of = ee &- in a 
Straits, o ite Terra dei Fuego. passing 
dhipaondivn beech t-egun the cask and to take let- 
ters out and others into it. The post-office is 
self-acting, therefore; it is under the protection of 
the navies of all nations, and up to the present 
there is not one case to re in which any abuse 
of the privileges it affords taken place. 

QUITE so! 

“The stream-lines,” said a distinguished Glasgow 
physicist, “‘are as represented in the diagram, in 
which the region of translational velocity greater 
than wave propagational velocity is separated from 
the region of translational velocity less than wave- 


tional velocity by a cat’s eye border pattern 
of Oliptic whirls.” 


aN ENGINEERING SOLUTION OF A _ DIFFICULT 
PROBLEM. 

It was Sir John Hawkshaw who 
Palmerston to settle the Irish 
offering a bounty to Irishman 

to himself a Scotch or helpmate, 
dower to daughter of Emerald Isle who 
wedded a h or English husband. Mr. J. C. 
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King, of London, has evolved 0 pies uite as sin-| I also note that throughout Mr. Shunk’s entire | 12,000 candles. By this wherever there 
gular and much more proposes to | work Table XV. is referred to as Table XVI. was a train, and fora distance before 


abolish the island of Ire . Reversing the pro- 
cesses of M. de Lesseps, this bold Briton seeks to 
create an isthmus and to separate two seas. He 

ints out the fact that the water between 
the Mull of Cantyre, in Scotland, and Tor Point, 
in Antrim, is but 19 miles wide and 474 feet deep 
in the middle, the water towards either 
shore being much shallower. Here he would 
make his artificial isthmus. The high bluffs 
of Cantyre on the Scotch coast and the still 
higher land comprising Mounts Clady, Escort and 
Carnlea on the Irish coast—from 900 feet to 1,200 
feet high—offer facilities for gravitating the ma- 
terials requisite to form the isthmus between the 
opposite . The superficial extent of land re- 
quired would be little more than a square mile, 
the average breadth and depth about 100 yards. 
Not only would a large quantity of’ marshy land 
be thus reclaimed, but ‘‘ the more perfect homo- 

neity of the united ples” would, he hopes, 
CS cbtnined. It would be a little odd if the gen- 
eration which has seen the Atlantic cable laid, 
Asia circumnavigated, the Isthmus of Suez ower 
and tunnels driven under the Alps, and which is 
likely to see the ocean crossed by balloons and 
trains running from Calais to Dover, should also 
see the three kingdoms of Britain knocked into 
one and the Green Island converted into a Green 
Peninsula. 


THE FIRTH OF FORTH BRIDGE. 


There is something novel in these days in record- 
ing the abandonment of a vast scheme of railway 
engineering. This, however, is the fate of the 
scheme for bridging the Firth of Forth. The bridge, 
as origi designed, was to have been one of the 
new won of the world. It would have sur- 

y bridge almost as far as that unfor- 
tunate structure sur similar works. It has 
been given up solely on the ground of expense. 
The Board of Trade has very properly insisted on 
applying the lessons taught by the fall of the Tay 
bridge ; and the directors think the new uire- 
ments as to 8 and solidity are too y to 
be complied with. The advantage to be derived 
from shortening the route from the capital along 
the east coast of Scotland is, in fact, not of sufficient 
value to pay for the vast works it would require. 
Railway a have been too ready to lavish 
capital on ertakings which are more striking 
as engineering works than profitable as invest- 
ments, and the disaster to the Tay bridge has 
checked the disposition to combine boldness of 
design with cheapness of execution. Cheap bridges, 
such as those which cross the Mississippi at Quin 
or Hannibal, are not in accordance with Englis' 
habits. We believe that there are no t river 
bridges in the United States over which a train 
runs at full speed. Just as every train stops where 
one railroad crosses another, so it lowers its speed 
to almost the slowest ible movement in cross- 
ing a bridge. If this iad been the rule in this 
country the Tay bridge might have been standing. 
and the Forth bridge might have been built on the 
original scheme. But bridges made for full speed 
must be made as solid as engineering skill can 
make them.—London News. 





CORRESPONDENCE. 


C. L. F.—There is a penalty attached to sending 
a written letter in third or fourth-class mail mat- 
ter, and prepaid only as such. See Section 283, 
P. L. & R. ENGINEERING News will not, know- 
ingly, be a party to the slightest violation of the 
laws and regulations of the Post-oftice Department, 
and we will certainly report the next irregularity 
of the above description that occurs. We will be 
obliged if you will not bore us with any more of 
your matter, either in manuscript or print. 








ERRORS IN SHUNK’S “FIELD ENGINEER.” 
MAINE CENTRAL RAILROAD, 
PORTLAND, Feb. 4, 1881. t 
EDITOR ENGINEERING NEWS : 

Dear Str.—Referring to errors in published 
tables as noted in some of your recent numbers, 
Mr. Shunk in his recently published ‘‘ Field Engi- 
neer,” has fallen into some of the same errors no- 
ticed in Mr. Henck’s ‘‘ Field Book.” Thus, on 


Page 164, 4/138 reads 11.7473444; should read 11.7473401. 
Page 172, 667? reads 444899; should read 444889. 


Page 177, * 936 reads 7.829466; should read 7.819466. 


of the train, 


Yours truly, WILuiaM A. ALLEN. 


ENGINEERS’ SOCIETIES. 


WESTERN SOCIETY OF ENGINEERS. 





——_ 


The following were elected for the year to serve 


as officers of the a : President, E. 8. 
Chesbrough; First Vice-President, Moses Lane; 
Second Vice-President, D. C. ; Treasurer, 
Charles FitzSimons; Librarian, John W. Weston; 
Trustee, R. J. McClure; , L. P. More- 
house. 

—e—— 
AMERICAN INSTITUTE OF MINING EN. 

GINEERS. 

SECRETARY'S OFFICE, t 
Lafayette College, Easton, Pa. 


PHILADELPHIA MEETING, BEGINNING FEB. 15, 1881. 


The discussion of the subject of ‘Steel Rails” 
will be held on Thursday morning, 17th inst., at 10 
o'clock, in the hall of the Franklin Institute, Sev- 
enth street, below Market. 


hierhnweetis * 's are to be discussed : ‘* Rail | ist 


Specification an Inspection in Europe,” by 
. P. Sandberg. C. E., and ** The Wearing Power 
of Steel Rails,” by Dr. C, B. Dudley. 
T. M. Drown, Secretary. 





PROGRESS OF THE ST. GOTHARD RAILWAY. 
{From the London Daily News. } 
GENEVA, Dec. 20.—The 
of whose completion I have 
is one of the most remarkable en 
of the St. Gothard Railway, a 


you, 
ring works 
in im- 
rtance only to the great tunnel itself. The lead- 
g feature of the scheme adopted by the engi- 
neers in constructing the line has been to keep to 
the bottom of the ys—on the north side of the 
Alps, the valley of the Reuss; on the south side 
that of Ticino—~and so long as they did not deviate 
too widely from the negainet direction, to follow 
their windings until the ~ t fixed for the en- 
trance of the great tunnel sh be reached. When 
this could not be done, and it became n to 
carry the railroad higher, spiral, or, to use the Ger- 
man term, “turn tunnels,” were to be pierced 
through the mountains. These tunnels made at 
once a steep gradient and a'sharp curve. 

The gradient of the Leggestein tunnel is 23 in 
the 1,000, and it describes a curve of 300 meters. 
After leaving it the line winds spirally outside the 
mountain, and, passing through a shorter e 
higher on, reaches the required altitude. The con- 
struction of this tunnel was difficult, less on ac- 
count of its length, which is nothing extraordi- 
nary, than owing to the necessity of boring en- 
tirely by hand through a mass of almost impene- 
ceeiiaavanite. The progress made at the outset 
did ‘not exceed twelve inches in twenty-four hours, 
even with blasting. Tne necessity of hand work 
arose from the absence of water, and the im 
bility, in the circumstances, of using steam for the 
perfors ‘ors. 

Two other turn tunnels in the valley of the 
Reuss, that of Wallington, 1,000 meters long, and 
that of Pfaffensburg, 1,488 meters long, will be 
completed during the ing spring. The for- 
mer, like the Leggestein, is being bored by hand, 
the latter by water wer. On the south 
side, in the valley of the Ticino, there are four tun- 
nels (which are to Alpine railways what locks are 
to canals) of from 1, to 1,600 meters long now. 
in course uf construction. All these are bei 
bored by water power, and, like those on the no’ 
side, are expected to be finished early in 1881. 

It is intended to light the great tunnel by elec- 
trici To this end two systems have been pro- 

o One a place in the passage Se 

tric lamps, each possessing a capacity of 1, 
candles. The interval between each lamp would 
be about 400 yards, and the necessary motive 
power would be supplied by the turbines at Airolo 
cde aeaneeaieee been — for mov- 
ing the orators ventilating the workings. 
The second pro; , whether it be practical or not, 
has certainly the merit of ter originali Ac- 
cording to this scheme a ive impelied by 
compressed air wouk! be stationed at ei portal 
of the tunnel. These locomotives, being smoke- 
less, would be used for drawing the trains through 
the tunnel. Each lecomotive would two 
electric lamps, and two would be placed at the end 
her with reflectors, so arranged 
that their united light would be equal to that of 


in spiral tunnel, | Rahmsv 
informed 


and behind it, the tunnel would be brilliantly 

lighted at a comparatively ae expense, the 

being produced engines - 

ed with their motive power by the ae ot 
Goeschenen and Airolo. 

Ne > 0 em 


SOMERSET & CAMBRIA RAILROAD, PENN. 


DISTANCE AND ELEVATIONS AT STATIONS AND PROMINENT 
POINTS. 




















Dis- Dis- Above 
STATIONS. tance in tance in. Tide 
Miles | Miles. Water. 
Rockwood..................++ a) 1,808 
a Ge te 14 14 | 1,890 
SECs 3 < 4.06% 4 be vans oCs 1.7 3.1 1,868 
MO TOs 0 coh ee cco scaes 1, | 48 1.916 
SS EEE EE L 6.3 2.006 
Bo ites Waste o we | 71 2,026 
silat in cic w/e vipat 2.1 i @&2 2,101 
Geiger’s Summit......... .. 2.6 11.8 2,204.5 
WPERGEES ahead. Fé 0.7 12.5 2,153 
SD os ndn dsnneae 14 |; 13.9 1,999 
Ve veewOthcaodbess 2.2 i 1 | 2.025 
ba dd ta teases tea’ 0.9 2,023 
Coleman's Mills.............. a; aie oot 
StoyestoWn ............6..6- ir | as 170 
as my . | 5 685 
Sd Grossing Sicny Creak.-| On | pee | toa 
WONT MEMES cc chdcesseeeees cbt 2.0 28.6 1,606 
eee asks aimieteeinale isd 3.3 31.9 1,535 
4th Crossing Stony Creek 0.2 | 32.1 1,533 
fis Crossing Bony Greek... 08 | B43 | 2400 
iy le j . , 
7 Se 1.0 | 35.3 1,415 
Ne ck we aunc’d virgiaens 1.2 | 8% 1,350 
PR MOIR: 5 cos decegsecceey 11 | 37.6 1,320 
SRS AESERS 0 cb Nab 8008 0.6 38.2 ' 1,296 
OS ileal reat e 21 | 403 | 1230 
Hog Back Tunnel............ 0.9 41.21 1,218 
Hog Back Tunnel........... 0.05 | 41.26 | 1,215 
6th Crossing Stony Creek 02 (415 | 1/208 
7th Crossing Stony Creek...) 23 | 433 | Lisl 
“a | 5 | 
JohneOwE ss ees, | 46 6| 451) =| «£170 
Notge.—The elevations io in the above table indicate 
sub-grade which is 18 below pane rail. 
H. Bayior, 


- 


cenuane  Coaae hae. 


2. a ae i eee 
A PORTUGUESE COLONY. 


upon founding agricultural colonies of Europeans 
in Angola, and the customs duties levied upon 
wines and spirits are to be set aside for that pur- 
pose. A loan of $5,000,000, to be repaid by the Afri- 
can colonies, is tobe raised for the construction of 
roads and public works, and, in order still further 
to show the interest which the home government 
takes in the project, Don Carlos, the Crown Prince, 
will pay the colonists a visit, attended by the Min- 
ister of the Marine. — 

. ELECTRICITY AT THE BRUSSELS CONGRESS. 

At the recent © of Commerce and Indus- . 
try held at the Brussels Bourse, in connection with 
the International Exhibition, the latest d 


ments of electricity, namely, telephony, eé 
lighting and the transmission motive power, 
were the subjects of three very 

Béde, a past of the Liége University, in 
treating of ex recom- 
mended the use 0: for wires in- 
stead of iron, to its electric conducti 
being four times than that of iron, 

its tensile from three to four times 


ae eee oe 
easy of inspection undergrou it 
they are Giagesous to Mav aed property, M. 
Dede -vory justly remarked that the inventor who 
coumadin hie of roel = ‘ould 
access, W: 
sender quent surpioe bo talegheule prégvens. MM. 
repr nig ony aie <= mente hea 
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LIST OR WATER-WORKS IN THE UNITED STATES AND CANADAS, 


(Those marked * re private enterprises. 


January 1, 1881. 











New Brunswick, 
Passaic,* 


nl 
oy ‘ 
Rahway, 
‘sTenton, 


jonarie, 
Clifton Springs, 
Cohves, 
Coliege Point, 
Cooperstown,* 
> 


Flushing, 
Ft. Edward,* 
Fredonia, 
Garden City,* 
Geneseo, 
Geneva,* 
Glens Falls, 
Gloversville, 
un, 
Governeur,* 
Hudson, 


yons, 
Malone, 
Medina, 
Middletown. 
Newburg, 

New York City, 
Niagara falis, 
Norwich, 







a7 


Savannah, 
Silver City, patho Feuti'y. 





Albany, N. 
Andes, 


port, 
ng Island City, “ 


Lambertville, N. J. 





Massillon, * Ohio. 


| Middletown, 

| New Lisbon, = 
| Norwalk, = 
ua, “ 
| Portsmouth, 
; Salem, rr 
| Sandusky, " 
| Sidney, 

| Steubenville, 

| Tiftin, - 

| Toledo, Vo 

} Urbana, * “ 

| Warren, 
! — Cleveland, “ 


| Ashland. 
| Beaver Falis,*  “‘ 
Bedford, " 
Belifonte, - 
| Bethlehem, m 
Berwick,* - 
Birmingham, = 
| Bloomsburg, 5 
| Blairsville, = 
Boyerstown, . 
Bristol,* = 





& 
c 
oo 
= 
® 
a 


bn nar % 
Satasauqua, 

Chambenturg, - 
i Chester, om 
| Clarion, * 
Coatesville, ? 
Columbia .* “s 





Mahanoy City,* “ 
Mauch Chunk,* “ 


Meadville,* = 
Mechanicsburg, “ 
Milton ‘ 
Minersville,* “ 
Monon la, - 
- J ie os 

ew Brighton, ms 
Ree 
ie, 

ar ’ 
Pheenix ville, = 
Pittston,* © 
Pi : 

mouth, 

fae . 
Pottsville,* a 
Reading, 
Renovo, ‘a 
Sewickley, . 
Sharon, er 
South Bethichem, 
Summit Hill * : 


Compiled by E. Prince, C. E., Quincy, IL. 


Susquehaona,* Pa. 
Tamaqua, * 
Tioga, 
Titusville, 
Towanda, 
Tunkhannock,* 
Tyrone, “ 
Westchester, “ 
West Pittston, = 
Wilkes, Barre (2 compan- 
ies),* Pa. 


Williamsport (@ compan- 

lea * Pa. 

illiamsport W. Co. 
Lycoming W. Co. 

ork, Pa. 
Bristol, R. L 
Central Falls, = 
Newport,* ’ 
Pawtucket, ay 
Providence, we 
Charleston, 8. C. 
Columbia, * _ 


Chattanooga,* Tenn. 
Clarksville,* “ 
Columbia, ” 
Mempnis,* * 
Nashville, a 
Austin,* Tex. 
Dallas,* - 
Dennison, 

Galveston, 

Houston, ~ 
San Antonio,* “¢ 
Sherman, > 
Waco,* - 
Salt Lake City, Utah. 
Park City, _ 


es, 
Brandon, 


Fair 
Hyde * 
a Albans, " 

it. a 
St. Johnsbury, “ 


Staunton, _ 
University of Vir- 


ia, : 
Winthater, a 
Olympia, Wash. Ter. 
Seattle, _ 
Vancouver. “ 
Walla Walla,* 
Martinsburg, W. Va. 
Wheeling, oe 
Beloit, Wis. 
Janesville, = 
Kenosha, _ 
La Crosse, - 
Milwaukee, ” 
Prairie du Chien, * 
Racine, ” 
8S ta, ss 
Cheyenne, Wyo. Ter, 
¥ Can. 


Owen Sound, ” 


fax (N.S), “ 
Hamilton (Ont.), ‘ 
ia, 





eR aun 
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THE DESIGN GENERALLY OF IRON BRIDGES | ; 
OR VERY LARGE SPAN FOR RAILWAY 


66 








ENGINEERING NEWS. 


| inch, 

—— t cinder would bear a strain 
that of iron. In mixing between 3 and 4 per tent. 

| of cinder with the iron, some of its h must 


y because it was iron, for no one would | foot-load,:the platf with the same strain, were 
to made to carry from perhaps 2 to tons. 
Matheson spoken of A 


Fes 12, 1881. 


—_—. 


Mr. 
of 
one of the bridges out. He could not think tnd 


BY THOMAS CURTIS CLARKE, M. A. 8.C. E.; M. INST. | necessarily be lost; otherwise it had all the quali-| that was an objection, when it was seen that it 
ici | ties which iron ought a But for engi-| could be corbelled out. With to Mr. 
(Concluded from page 59.) | neering purposes he would restrict the use of very | Phipp’s obj to vertical members, ‘the reason 





Mr. Max aM ENDE would give a few results of 
some calculation he had made on an @ priori 
method of calculating the weights of girder 
bridges. He had applied the method to girder 
bridges of more than 500 feet span, and especially 
to four different kinds of girder: the straight gir- 
der with vertical struts and diagonal ties; the 
straight girder with diagonal struts and diagonal 
ties; the parabolic bowstring girder, and the para- 
bolic fish girder. He found that in the case of the 
first girder for 500 feet span the best proportion 
of depth to span was about ,4,. It then increased, 
and became infiuite at the limiting span, which 
was for iron of 5 tons strain per square inch about 
2,870 feet. For the second girder the limiting span 
was about 4,000 feet for iron, and for steel of 744 
tons strain 6,000 feet. The depth at the limiting 
span was infinite, The third girder had also a pro- 
portion of iene first, and of ,', at the limiting span 
of about 3,000 feet, the corresponding depth being 
1,880 feet. The fish girder had a limiting o 
4,200 feet for iron and 6,300 feet for steel, the cor- 
responding depths being 3,600 feet and 5,400 feet. 
Those most economical depths were certainly much 

~ater than had hitherto been assumed. ut he 
ound that the minimum of material was ap- 

roached very tly, and that therefore, by re- 
ducing these hs considerably, the weight of 
the bridge -vould not be much increased. 

Mr. G. WHITEHEAD, of the Hull Forge Company, 
as a manufacturer of bridge-links, should be glad 
to describe the mode in which they are made at 
his works, These works were constructed entirely 
for the manufacture of scrap iron. The old serap 
was rolled into bars, which were cut up and formed 
into a pile sufficiently heavy to make a link of the 
full dimensions. After the pile was thoroughly 
hot and the ends of the links formed under the 
hammer, the pile was taken to the mill and rolled 
out; the ends were then cut, and there was the 
link in a substantial form. The tests by Mr. Kirk- 
aldy showed that the permanent set was 13 tons. 


mild steel. It was excellent for the construction 
of boilers, and for the construction, perhaps, of 
continuous girders, because it was very reliable. It 
might be loaded to one-half its — strain 
without any sensible permanent set, and if it were 
loaded beyond that, it would not rupture, but it 
would elongate to the extent of 25 per cent.; there- 
fore, in constructing a girder bridge of such ma- 
| terial, the chances were that it would bend down 
to the bottom of the river rather than break. But 
it was not the strongest material that could be 
used. In the New York bridge, which he saw in 

last year, the steel wire was tested to 
nearly 100 tons per square inch. In his own prac- 
tice he generally applied 80 or 90 tons as the weight 
which steel wire, for telegraphic purposes, ought 
to bear. But between the two limits—betweer the 
material that would bear a breaking strain of 28 
tons, and elongate 25 or 30 per cent. before break- 
ing, and the highly wrought material which would 
bear 80 or 90 tons to the square inch—there were 
a great many steps, allof which were applicable 
under circumstances such as practice must indi; 
cate. For links, be should consider that a material 
capable of bearing from 45 to 50-tons to the square 
inch would be the best material. It would be suffi- 
ciently yielding to excessive strain; it would yield 
10 per cent. before rupture took place, and at the 
same time it could be loaded to certainly 15 tons to 
the square inch with safety. In constructing long 
| bridges, the difference was so t, whether using 
a material that could be loaded safely and practi- 
cally with 15 tons, or a material safely bearing a 
strain of only 5 tons, which was the limit now im- 





posed upon iron, that there could be no question, 
in the long run, which was the right material for 
such large structures as were referred to in the 
pe. As regarded compressive straig, steel must 

looked upon as potentiated wrought-iron, bear- 
ing a strain of compression equal to that of exten- 
sion; but it must be borne in mind that the 
smaller scantling of the steel under compression 
necessitated a c in construction with a view 


why American engineers preferred them was that 
there might be no rev: of strain. It would be 
easy to use triangular or Warren girders in which 


the members should be alternately in ten- 
sion and com they should be stiffened 
members at the same time made to resist ten- 


sion; but in the bridges in question — member 
was strained only one way; the posts the u 
members were strained in vompression; 
lower members and diagonals were strained 
in tension; there was no reyersal of strains, and 
that was th t to conduce to the longevity of 
the b . r. Barlow considered that the mod- 
ulus of of steel had been spoken of by him 
as uncertain. the contrary, his views agreed 
entirely with those of Mr. Barlow that the modu- 
lus of elasticity of steel was less variable than of 
iron. What was said by him was “its strength is 
variable,” and that a little explanation. In 
forms of regular section, like plates and angles, 
the strength of steel was not necessarily variable; 
oe ee ~ rg were subj to = 
c of form, as eye-bars, the strength of 
pom a variable. In eye-bars of iron, as made at 
Phoenixville, and at several other American 
bridge works, the eye was not w to the bar, 
but the bar was upset, or dieforged under hydraulic 
pressure, into the exact shape required. Case had 
to be taken neither to burn the iron nor to. distort 
its fibers. That so well understood that spec- 
ifications now ed that iron eye-bars should 
always break in the bar, never across theeye. It 
had taken some time to learn how to do in 
iron. If bridges were to be built of steel, engi- 
neers would not be willing to give up what they 
considered to be the very decided advantage of 
eye-bars and pins. Before they could venture to 
use steel eye-bars, a series of very careful experi- 
ments would have to be made: first, to determine 
the proper mode of manufacture of steel eye-bars, 
and then to ascertain the ion of 






two. That had not been done yet, for the reason 


After it was broken, it would reduce in area about 
25 per cent. The process was simple, economical, 
and efficient. The holes were drilled after the 
links were cooled. It would be impossible to get 
them uniform in distance if they were punched. 
The iron could not be heated twice to regulate the 
distance, and he believed that the distance be-| to the doubt he had e 
tween the centres of the links was imperative. It | iron would bear 60,000 lbs. strain per square inch. 
was thought, by the engineers for whom they were | It was certainly rather an unusual specification. 
making the links, that it was better and safer to| American engineers were generally contented with 
drill the holes than to have them punched or ham- | from 50,000 to 55,000 lbs.; but in the case in 
mered, or made by hydraulic pressure while | tion, the specification absclutely called for 
hot. lbs., and experiments proved that this 

Dr, SIEMENS remarked that it was stated in the | had been obtained. “Reference had been made to a 
— that the strength at which the iron was to | 6,000-feet span, with a height of 1,800 feet. But 

tested was equal to 60,000 Ibs. (nearly 30 tons) to | those were purely theoretical figures, and the 
the square inch, and that it was to be subjected | took into account simply the forces of gravity. 
only to 10,000 Ibs, of strain in tension. Surely | bridge was a complex structure. It had to bear 


given by him, that the present price of steel was 
too high in America, as compared with that of 
iron, to make its use economical in girder bridges. 
In reference to the table p, 27 it was stated that 
the strains on the Kui bridge, No. 15, were 
11,800 in Seen and 14,560 in tension. Mr. 
Van Diesen, the had stated that those 


pe pene which were 
strains existed in 
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to giving the requisite amount of lateral support; 
it was therefore not sufficient to make a design in 
iron and reduce the scantlings in substituting steel, 
as had been the practice to some extent. 


Mr. CLARKE, in reply, said he entirely concurred 
in the remarks of Dr. Siemens, except in regard 
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with the Ohio bridge, 
= ae ’ - Be was believed 

at equatin two bridges for widths, 
onde Colson Gaal strains per square inch, would 
reduce the excess of weight of No. 15 over No. 16 
at least one-half of the amount previously given, 


was not the material used according to the ifi- 


a there must be some error in that statement, as he | not only the forces of vity, but also the side | °F, say, to 310 tons. Mr. Baker had poin out 

: aa knew of noiron that would stand a ae ressure of the wind. . Young had stated that | that an error in length of an eye-bar of # inch 

5 a weight of 60,000 lbs., except puddled steel, which | it was a simple matter to provide against the force | Might increase the strain 1}¢ tons per square inch. 
at 


of wind; but that was ly the most difficult and 
complicated part of the problem. The most 
economical depth ible had to be used to resist 
the force of gravity; but then the side pressure 
prevented the use of an economical height; con- 
sequently the bridge, when it was fini » was a 
compromise between the results of the two forces. 
That was why the ereaen bridges were com- 
paratively not so high as those of shorterspan. In 
Pe, to which he had paid considerable attention. A | spans of less than 200 feet the proportion was } or 
Pie distinction ought to be drawn between steel and|}. The Kentucky bridge alluded to by Mr. Fox 
ihe steel. There was a material called steel, but which, | was really a discontinuous girder, and the proof of 
is in reality, was the purest iron ever introduced to | it was, that, when the test loads ran over it, there 
was a movement of the lower chords at the point 
where they were cut. The compari of the 
moduli of elasticity of the irons was simply an ex- 
periment, and it was done in this case to the 
eign material. Mild steel was really iron of the | very theory of discontinuous girders. With re- 
best character, and he could not conceive how such | to the platforms, he was sorry to say that 
a material could be thought unreliable in its ap- | there were many bridges in America of which the|P 
lication. It was produced, not like puddled iron, | platforms were not so strong as they ought to be;} 
small quantities to be welded together with the but every day roximation was made to th 
chance of inclosing foreign matter, and producing | English practice in that respect. American eng 
ood in 


It might increase it much more that. If a 
certain load was carriéd by a set of eye-bars in any 
frame, and one bar should be ,, inch shorter than 
the others, it; would have to carry the whole load 
belonging tothe four unless it stretched ~, inch. 
But that ieregelarity of lengths never had occurred, 
ce. Care was taken that all 
to be of the same length should be 
exactly of the saine length. The process of manu- 
facture insured that. e holes were drilled at 
Onn aMaienas tel lene caonch ¥> obahes 
with a t- long enough to a 
the longest bar. The struts also were milled to 
length at both ends simultaneously. The limit of 
error of #7; inch referred to was that allowed in 
dimensions from the drawings to 


cation, and if such iron could be obtained, the 
weight with which it was to be loaded, viz., 
10,000 Ibs., appeared needlessly small, being equal 
to } only of the total breaking weight. American 
i engineers, if the author represented them cor- 

rs rectly, had very little confidence in steel as a build- 
14 ing material. " Perhaps he might be allowed to 

make a few remarks with regard to that material, 


notice of engineers. It contained 99.6 per cent. of 


; 
‘ 
. 
' 
! 
? 
t 
i 
* 1 metallic iron, and only 0.4 per cent of foreign mat- 
. ae ter of every description, whereas the best so-called 
; 
Btls 
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iron contained between 3 and 4 per cent. of for- 


irregular results; but it was produ large | neers looked with the greatest respect and fa be re accuracy 
masses—10 or 12 tons of fluid su ce—and there | upon English practice; they admired the safety) *o**™ cost no more than ill-fitting work 
ah was every probability that such a material was uni- | which English engineers gave to their bridges, an machine tools and age ge 
a form to the utmost . Practice had, indeed, | wherever it was ible, whenever bridges were . The application 
' fully substantiated the fact that there was no ma-| planned by engineers, the platforms were now of pin and eye-bar 
Ate terial more uniform than that very mild steel. It | made much stronger than , ae while the | 788 of the same kind as that now applied to the 
ath would bear 28 tons breaking strain to the square | girders, in the long span, ied about 1 ton to the rifles, ste. His 
} 








Fes. 12, 1851. 


experience led him to believe that the 
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girders proved heavier than by calculation from 

times~ of louse joints were quite un-|the above formula, then there was something 
founded bridges were made in that way. the design. But for spans above 300 
Mr described the secretary, feet the visions might be somewhat reduced ; 


the way in which bars had been Coote tun hinn ter in of the span of 720 feet, the divisors 
Ww 








Baillie & Co., since Messrs. be 840 and 520 respectively, instead of 300 
& Rav had ceased to manufacture and 200; as taken for spans up to 300 feet. The 
| several cases would then stand thus :— - 
Theat Meagan (fig. 8), the full width of on | For two main girders only— 
j portions A A A were stam Tons. 
at the same time under the steam hammer. | span? 7202 
pin-holes, stamped at the same ion; | One main girder —— = haul Wicd Scvgeds 1,620 
wereabout %; wo | omepal Wee te Mery” gees a siaile 
ished , being rw out to ui- . ae ° 33 @eeces ms 
i After the heads had been thus bas ter atop ahd esune on ey. ie 328 
formed, the links were then taken to a aoaing — 
machine, and the twostrips B B were planed o Total. ... moeper ess ran aesegteses 4. 
the bar in the usual manner. The pin-holes| For three main girders— 
being then bored out to the finished size Tons. 
at one end, a number of the links were span? 720° 
stacked on each other, the links being dropped, —_—ne main center girder == 1,620 
over, a stud of the exact size of the pin, and span? 720? 
the pin-holes at the opposite end were then bored| —_ One main side —— = = 0 
out. The shape of the heads of the links was in | ors Aes Se . 520 5 
aceordance with the p rtions stated a his | Transoms, deck, ete. =span x 0.44=720 x O44=.../. 316 
paper on ‘The Strength of and Steel,”* Some Add for top and cross bracing, say... ... 304 
TN ce os ema as fed 4,220 
And in the case of four main girders— 
Tons. 
3 span’? 720° 
One main girder=—_—_- ==... 
Tennscen, deck,ete, span x0,4=720X0A=........ 288 
Add for top and crogg bracing, say............. 


ze2 


Ciebisiis. esc AR oo ink. cic 4,540 


The preceding calculations were based on the 
|assumption that no portion of the metal was 
| strained beyond 4 tons to the square inch in com- 
| pression, and 5 tons per square inch in teusion. 
But the top and bottom members, for several feet 
| from the ends of the girders, could not be dimin- 
| ished to anything like the extent required to 
|duce a strain of 4 and 5 tons per oe 

Pel’ as in the other portions of the 
indeed, nearly all the com ive 

| were subjected to a less strain n 4 tons 
oe when tae keep them aa ers Lacs wd 
| larly when they were so they came under 
| the laws of long columns, ths 

| terial would the . 
| girders: hence, for a span of t, when only 
| two main girders were adopted, the gross weight 
| was only 4,000 tons; with three main ers, it 
| was 4,220 tons; and with four main girders, 4,540 
| tons, or just the quantity estimated by the author; 
| consequently, the lesser number of girders ought 
to be adopted, particularly as, on account of the 
greater masses of material in the various members 
| with fewer girders, there would not be so many 
surfaces subjected to the weather, and greater du- 
rability would be insured. With these remarks 
he would like to add, that, in all the works which 
he had read, and in all the speeches that he had 
heardon the subject of the strains in structures, he 
knew of none that had been so much abused from 
the want of the application of common sense, and 
which had produced more curious ideas. 

Mr. C. ELWIn observed, through the secretary, 


that in bridges of long any saving of dead 
weight was obviously lies importance. In 
anges composed of plates riveted together, the 
og covers formed a large item in this weight, 

width of flange necessary to give stiffness, and 


number of 





links had been tested ; three of them broke at the 
head, as shown in fig. 8, five through the bars, and 
ten did not break, but stretched more than 9 
inches in the length of the bar, which was 8 feet 
from center to center of the pin-holes, being the 
limit of the machine. The maximum breaking 
strains were 21.8 tons and 20.9 tons per square inch 
of section of bar; but one of the which did 
not break bore a strain per square inch of section, 
of bar equal to 22.22 tons. 
Mr. W. H. Bioper observed. through the secre- 
tary that the author appeared to have rather over- 
mated the quantity of material required to 
ee SPOONS. OS Se eee oe a 
ble line of way. In his first example of an 
ordinary girder, he estimated the amount of 
iron required to be 4,500 tons ; but he thought that 
this was in excess at least 500 tons, and that much 
of this excess was due to the t obliquity of the 


to make up the large amount of sectional area re- 

ane in fp bag + Beye ger og uired a such, that the limit of length of the 
ee te greater > ae dee © | plates, when they were made the whole width of 
oe et . uch pe meena ie the j pants and | the flange, was soon reached, and the number of 
chante the etetnee bad juae ? joint covers was proportionately t. But if 
f his. site pras goa each layer of plates was made up of two or more 
ae the on ¢ wne*, | widths, one say 4 inches more and one 4 inches 
eee eaet a tries — 7 inals, | tes the half width of the flange; and if 





lates were placed alter- 
all practical + be — ey Se nately on each side of the flange, so as to b 
of from 100 feet. to 300 feet, with either two or | Jitt much longer plates could be used, and a cor- 
three main gi Where there were only two : ; 
main girders, the weight of each would be ers required without loss of strength, and with 
the Gech-and ditien Meee only a small increase in the amount of work to be 
salt 800 ‘thew t of the transom, lon-| 202 He had adopted this system in the ma 
~ x would be found by girder flanges of the floating dock recently con- 
fnultipl the in feet by 0.6. For three structed for the Victoria ee 
main the same formula for each main | Sange being 72 inches, and each layer containing 
girder, in the case of two girders only being | 0D¢ Plate 40 inches and one late 32 inches wide. 
; i ie one: and for | 2 Was not aware whether system had been 
cack ‘siege te, weit might be found by | “SCX” Hara tard, tough the mee 
squaring the span in feet and dividing the that ha call ios. 
by 500, The weight of the transoms, longitudinals | "J: rice te some most 
and deck would be found by multiplying | Portant railway bridges in the United States. he 
the span in feet by 0.44. If the weights of the main railway bridges ofl oacneae — iron 
*Vide Minutes of Proceedings Inst. C. E., vol. xxx., p. 215, | conspicuous for economy of design, and generally 


ooo | tw Of the span. 


in | P¢ that in dealing wit 


67 


- 


| for excellence of workmanship. In the session of 


| 1874-5, the Couneil-of the Institution did him the 
| honor to publish as a selected paper, his ‘* Notes on 
| Public Works in the United States and in Canada."* 
In that Re r short accounts were of Mr. 
| Albert Fink’s railway bridge agtoss the river Ohio, 
| at Louisville (not at Cincinnati, as written by mis- 
take in the *‘ Notes”), and of Mr. C. Shaler Smith's 
railway bridge across the Missouri at St. Charles. 
He now desired to refer to these two bridges as 
being notable types of American iron bridges of 
large spans, the isville bridge having among 
its twenty-seven spans one span of 400 feet and one 


32 Of 870 feet; and the St. Charles bridge having four 


spans of 320 feet and three of 305 feet. In the 
Louisville bridge the total weight of wrought and 
cast-iron in the 400-feet span was 627,tons, and the 
total dead weight of the spam, igeluding its two 
over- ing side-paths, was 748 tons, or 4162 Ibs. 
per linéal foot. The bridge, in addition to its own 
weight, was proportioned for a rolling load of 2,600 
Ibs. per lineal foot. and with this maximum load 
the factor of safety in the cast-iron chords was 
from 6 to 7, andin the wrought-iron braces from 
5 to 6. by Hodgkinson’s formula. The de of 
truss of, the 400-feet span, which Colonel Fink 
called ‘‘ a modified triangular truss,” was 46 feet, or 
less than j of the span; the proportion in the 
wrought-iron trusses of the Cincinnati and Ken- 
tacky bridges, spec cited author, being 
a most valuable 
one, and would doubtlesely be read with special 
interest by railway engineers in India, where, as 
yet, only six bridges had been erected, as far as he 
could learn, whose ns exceeded 180 feet, i. ¢., 
Mr. Bradford Leslie's bridge across the Gorai,+ 
which, besides smaller openings, had seven spans of 
185 feet each; the Faun en the Great Indian 
Peninsula railway, which four 196 feet openings 
in addition to two smaller ones; the bridge across 
the Chumbul at Dholpore, which had twelve spans 
of 200 feet and two of 150 feet ; the bridges across 
| the Jumna at Allahabad and Delhi, the spans of 
whieh were 220 feet; and the bridge across the 
j at pevewalnoes, which had sixteen spans 

feet each. ith the exception of the Ba- 
Raprespore bridge, the foundations of which were 
ied down toa depth of 100 feet, no- bridge in 

| the Punjab had pee spans than 142 feet, the 
precise length, reckoning from centre to center of 

| the piers, of each of the sixty-four wrought-iron 
| trussed spans of the famous bridge across the river 
|Chenab at Wuzerabad. The spans of the bridges 
| across the Jumna at Saharanpore, the Beas at Beas, 
and the Sutlej at Phillour, did not exceed 112 feet 
| each ; while the spans at Lahore across the Ravi, 
and at Jhelum across the Jhelum, did not exceed 
100 feet.¢ After a close inspection of the railway 
| the bridges between the Jumna and the Jhelum, in 
| thespring of 1877, while fully recognizing the admir- 
| able manner in which the werk had been con- 
| structed, he could not help carrying away with 
| him the conviction that if much bolder spans had 
| been adopted more satisfactory results would have 
been obtained at a far less ultimate cost. In his 

| Opinion, the want of sufficient waterway and the 
| general adoption of short spans were the principal 
_ causes of the failures that took place nearly every 
| rainy season in the foundations in one or more of 
| the brid spanning the great rivers flowing 
| through the alluvial plains of India, notwithstand- 
| ing that the brick cylinders on which the super- 
| structures rested were carried down to depths 
| often exceeding 70 feet below the level of low 
| water. In some cases 14 of the waterway was 
| taken up by the too thickly planted piers; and in 
other cases the evil, inherent to the presence of so 
many solid obstructions to the free play of the 
current, was greatly aggravated by the necessity 
| which often presented itself during floods of throw- 
ing down masses of rubble-stone, or “‘ kunkur,” 
round the piers to guard their foundations against 
undue scour, which had been kno 


} 
| 


| croachments On the waterway, if carried out on "a 
scale, were not difficult to foretell. The les- 
taught by the examples referred to seemed to 
the bridging of rivers 
beds to an unknown depth had been formed 
by their own deposi' 


its, and where, as in the Pun- 
- S cbannels were seaetenty changing in 
e 


| sons 


| whose 


and in , owing to the viol of 
sudden floods and absence of well-defined river 
| banks, the ion of wide instead nar- 
| Tow ones w: insure greater safety to the struc- 
ture itself, economy in its maintenance, 


aie eed anton to the navigation, and, 





ot Prcenedings tuat, ©. B., vel. 21, 163. 
+r? . eae 
Vide ante, pp. 61 and 94. 
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lastly, greater economy in the first cost and future 
maintenance of the bunds and spurs required in 
any case to keep such a sup river, near the 
bridge, in proper train. 

Mr. C. SHALER SMITH stated, through the secre- 
tary, thatthe ice freshet and flood, which destroyed 
the works at the Ohio bridge, occurred also at the 
Kentucky River, but owing to the difference in 
the systems of erection the latter bridge was 
pushed forward in defiance of the weather, and 
was completed two months later. The recorded de- 
flections in the first and second conditions of the 
testing of the Ohio bridge were, in his opinion, 
more than doubtful. The observations were taken 
in a driving rain, and the rodman placed on this 
span was nervous on account of the great height. 

hile they stood as the records of the official 
tests, neither Mr. Bouscaren, Chief Engineer of 
the Cincinnati Southern Railroad, nor himself con- 
sidered them as correct. On the ene i a 
train as nearly the same weight only d the 
middie span 134 inch, rendering it almost certain 
that the two observations of the 
were erroneous, 


weather was so exceptionally severe that the work 
on all the other bridges along the line was sus- 
pended. The most signal ee of economy 
shown by the table of particulars of various bridges 
(Appendix I., Zz » was that over the Susquehanna 
River. The Ste ville span was rtioned 
for 4,000 Ibs. working load per foot. ring this 
in mind, it was not so far behind the others as it 
—— to be at the first glance. The longitudi- 
nal stability of the Kentucky iron piers was re- 
quired to be such that a train weighing 1,125 tons, 
with a brake applied to every wheel, and the 
wheels all sliding on the rails, should not produce 


previous day | 
During three months of the time | 
occupied in the erection of the Ohio bridge, the | # Successful ex 
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government. Onder the act of July 19, 1876. exe- 
cutive officers of the United States are required to 
pay contractors by the delivery of certain govern- 
|ment bonds. A duty is thus imposed exclusively 
| executive in character, which cannot be defeated 
| by judicial action.” This decision was announced 
last month, but the bonds were not delivered to 
| Safford & Co., because they had not presented to 
| the treasury a proper and because the pav- 





done, has not made a formal order directing the 
pent of the reserve. This week Safford & Co. 

led a yw receipt. Thereupon the Comptroller 
informed Treasurer Gilfillan to-day that, upon the 
presentation of the order of the paving committee, 
the bonds should be delivered to the Boston firm. 
The order will probably be offered this week, and 
the be delivered to Safford & Coon Monday 
| next at the Boston sub-treasury. Out of the accu- 
| mulated interest two small claims against the firm 
will be paid first.— Boston Herald. 


‘THE DAYLIGHT OF AN ARCTIC WINTER. 


Lieut. Schwatka, since his recent return from 
ition in search of the remains 
of Sir Jobn Franklin’s ill-fated conipany, com- 
bats the prevalent opinion that the arctic winter, 
especially in the higher latitudes, is a 
dreary darkness. In latitude 83° 20’ 20” north, 
the highest point ever reached by man, there are 
four hours and.42 minutes of twilight on Decem- 
ber 22, the shortest day in the year, in the northern 
hemisphere. In latitude 82° 27’ north, the high- 
est point where white men have wintered, there 
are six hours and two minutes in the shortest 
b= & and latitude 84°32’ north, 172 geographi- 
miles nearer the north pole than Markham 
|reached and 328 geographical miles from that 





tension at any part of the pier leg or base: The | point, must yet be attained before the true Plu- 


specifications in the appendix to the paper re- 
uired that the piers should have much 
anes to meet lateral and longitudinal stains than 
had been given to the piers of the great French 
and Swiss viaducts, in any of which serious tension 
would be produced during such storms as were 
common in America. In the case of the Kentucky 
River bridge it was provided that there should be 
added to the strains produced by the rolling road 
80 per cent. for rail joists, 25 per cent. for floor 
beams, and 20 per cent. for counter rods; also a 
pressure of wind of 311¢ libs. per square foot on 
twice the surface of the spans and iron piers, plus 
815 lbs. per lineal foot on the train extended 
entirely across the bridge. When exposed to 
these lateral forces the piers were so proportioned 
as to be without tension at any part of the base. 
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THE LAW GOVERNING CONTRACTS AS EXPOUNDED | 


BY COMPTROLLER LAWRENCE, 


WASHINGTON, D. C., Jan. 4, 1881.~-In 1876 the 
Grahamite & Trinidad Asphalt Paving Company 
of New York contracted with the government to 

ve Pennsylvania avenue, this city, for about 

200,000, 10 per cent. to be retained for three years 
after the completion of —— as a guarantee 
that the pavement would be kept in good condition. 
The pavement was laid, the contract price, less the 
10 per cent. reserve, paid over, and the company 
kept the pavement in repair for three years, ac- 


cording to contract, thus becoming entitled to the 
10 per cent. reserve, $20,191.50, which it invested 


in government bonds prior to the commencement 
of the three years’ period. However, the com- 
pany became indebted and felt the need of 
money. 
New York firm, advanced it $25,000 taking as 
collateral an assignment of the reserve 
fund bonds im the hands of the treas- 
urer of the United States. When the three years 
expired, Safford & Co. applied for + bonds. 
Meanwhile, however, other creditors 
hamite & Trinidad Asphalt Com 
injunctions to prevent the paym the reserve 
to Safford & Co. The matter | came before 
the first comptroller of the trea ary - Lawrence, 
who, in a long decision just printed, affirms the 
right of Safford & Co. to receive the reserve bonds 
assigned to them as collateral. He says: ‘*Exect- 
tive officers of the government, c 

duty of making payment to persons desi, ; 
law or contract under it, have no aut 7 
reqnire such persons to subinit to or a “the 
action of the courts in the proceeding, not seeking 
to decide which of the contesting parties is the 
rightful payee, but designed to divest the title of 
a rightful claimant for the benefil, of the creditors. 
In such a case the state courts have no authority 






to.interfere with or control, directly or indirectly, | 


the action of executive officers of the national 


Safford & Co., of Boston, through a} 


tonic zone, or that one in which there is no twi- 
light whatsoever, even upon the shortest day of 
the year, can be said to have been entered by 
man. Of course, about the inning and ending 
of this twilight, it is very feeble and easily ex- 
i ished by even the slightest mists, but never- 
-. exists, on is — appreci won clear 
cold days, or nights, properly speaking. The north 
itself is only shrouded in ect blackness 
November 13 to January 29, a period of 77 
days. Supposing that the sun has (supposing 
a circumpolar sea or boi nlimited to 
vision) on September 24, ‘Matil March 
18, for that particular _ giving a period of 
about 50 days of uniformly varying twilight, the 
= has about 188 days of continuous daylight, 
| 100 days of varying twilight, and 77 of perfectly 
ink rkness (save when the moon has a northern 
declination) in the period of a typical year. Dur- 
| ing the period of a little over four days, the sun 
shines continuously on both the north and south 
les at the same time, owing to refraction paral- 
x, semi-diameter, and dip of the horizon. 


THE PROTECTIVE RANGE OF’ A LIGHTNING Rop. 


Mr. W. H. Preece has done a practical service in 
determining with some a to accuracy the 
amount of ‘space protec by any efficient light- 
ning rod. Our notions on this point have hitherto 
| been somewhat hazy and uncertain; but if Mr. 
| Preece’s conclusion is to be relied on, a lightning 


rod protects a conic e whose height is the 
| length of the rod, the being a circle having 
its Nadine equal ight of the rod. Mr. 


ee has for many ’ given his attention to 
| this imvortant subject, and in all his experience of 
|lightning rods, good, bad, or indifferent, and the 
destructive effects of lightning discharges, he has, 
it appears, found no case where da was in- 
flicted within this conical space when the buildin 
| was properly protected. Many cases have cotartek 
| wherein the pinnacles of the same tower of a 
| church have been struck when one pinnacle had a 
| rod attached; but these pinnacles can be shown to 
| have stood without the limits of the safety cone. 
To protect such turrets it is therefore n to 
| run a rod up every turret. It is also evident from 
| Mr. Preece’s theorem that each chimney stack and 
| prominent point on a building should have its own 
|rod or discharging point unless it comes within 
| the charmed area, and that the higher the rod the 
| greater its protective range. 
An ELectric WATCH. 


j 
| A watchman at Copenhagen, of the name of 
‘Sond ; 


derberg, is reported to have made a watch 
which requires no winding up, inasmuch as it. per- 
‘forms that work itself by means of an electric cur- 
Frasac 2 electric meant fixed inside ne watch 
keeps the spring perpetually in a state of tension. 
El that io conics to have ae watch going is to 
| preserve the batte.y in proper working order, for 
which purpose one or two inspections in a twelve- 

'‘ month are said to be sufficient. 
















th 
iod of 





ing commissioner, under whose authority it was the 





iting reservoir. 
. P.M. Fourth street, Philadel- 
phia, is Chief Engineer of the company. 


M. Birkipbine, 152 South 


ALBANY, Feb. 10.—An important bill ae ewnated 

this morning in the House, which provides for 

poration of the New York Water Company, with a cap- 

ital of $15,000,000. The principal o of the com- 
is understood to brin 


f 


pay of g water directl — New 
City from e George. . 
tors mentioned are ea Ely, Bepaty-Cor pt th, 


Storrs, A. V. Stout, John 

Minfield 8. McDougall William MM. Laman, Osborne 
McDaniel, A. T. Post, Nicholas E. Paine, W. L. Earle 
and A. Palmer. Mr. Andrews has introduced a bill 
which compels all contractors on public buildings to em- 
ploy stone cutters who reside in the localities where 
such work is going on. 

Ref: to the. 


erring “‘cucumber taste” of the 
Cochituate water in ’ 


as noted in ENGINEERING 


News, Doge 39, ante, Mr. of the New 
York Brooklyn Bridge, has informed us that 
he has noticed a taste to the water 


in Elizabeth, N. J., at various times. It occured 
immediately after seasons of drought, tasted 
like tannin, and his idea was that is wasfrom the soak- 
ing or steeping of leaves, the water from the wooded 
ee ene eee ee the frozen ground to 

water courses, and thus remaining uofiltered as it 
reached the reservoirs. Mr. Collingwood suggests that 
the Boston Water Departmen note the years in which 
the “* taste” was observable, and thus te.t if 
there is anything of value in his theory. 


reservoir will be situated on 
New (Fort Hill), almost 
where stands the late residence of Mr. H. L. 
President of the Village of New Brighton. 
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he! Families which use water only for ordinary domestic The Canal Board has decided to adveftise for bids for 

consume about ten per capita per day: improving the Champlain Canal and the Glens Feeder, 

= » The meter rates in St. Louis and Chicago are as fol- ae a : i ag, Vesna oe are, wer Se 

| lows: Canal, near ers, and two over Chumplain, 

water more than keeps pace necessary con- | St. Louis. Chieago. | one at Bemtis Heights, and the other at Fort Anne. 

sumption. Cents. Cents. Several wooden bridges will also be built over the 

Since my accession to the office | have endeavored to aie mecroae 20 pots 2 lose per 1.000 gals. 2 00 | Champlain. 

ee eee me me in ot cores Daily average 1.000 to 2 gales. at 68 || Darnorr, Mich., Feb. 6—The contract for the iron 
effort waste, though our records show Daily average 2,000 to 3,000 gals........ ...... 29 50 the Northern Paci road over the 

the of a remedy in hundreds of cases Dally average 2.000040 Gals... eeasn le 47 souri River at Bismarck, D. T. (designed by Mr. Geo. 8. 

: , y 

1880, the evil seems to have sensibly Daily average 4,000 to 5,000 gals Reais haps 25 43 Morison), to be at once, has been let to the Detroit 

lies in our system, which the majority of | Deny overage F000 to 7.000 bale. 3? = ss Bridge and Iron Works of this city. The cost of the 

omar Milks sectincner gienunete cool t | Daily average 7,000 to 8.000 gale... Jo —-3_—SC:ridge will be $700,000, and it will be 1,500 feet Irng. 

each payment of a water rate. This in ae Geer a es is = bridge tobe ea in ba ener oe 7 

fice ustraied by the opportunity. which is too I take it the city of Milwaukee does not desire to make | The Philadelphia Bridge Works, at Pottstown, have 

tS cane yo ae —— milly, money out of its citizens, but simply to furnish them received contracts for building an iron bridge of six 

lat at calc Shans anaes ies blie pure and wholesome water at reasonable rates. spans, 10C feet in length, and a draw span of + feet, 

cia Seat cece water te The man | __Jt costs the city about five cents wd 1,000 gallons to for the New Orleans Pacific Railroac Company ; also 

vat te criminal waste of his improvident neighbor pump the water, and I would there’ y sug-| for a bridge of three spans, of 150 feet in length each, 


respectfull 

renerv the adoption of a schedule of water-rates which will for the Texas Pacific Railroad. Another contract bas 
 . 337 600. et ioe Se oe Sagtng: te your furnish hier to manufacturers a large = woe — ae making 350 — of foe oa for the — 
should b lized sumers at a trifle more than cost, graduate varia i'r Company's eleva ranch. he 
waned gallons, of &398,7 ‘instead ol coir coon price from that upto a reasonable charge on the smallest firm now employs 208 men, and runs night and day. 
it did receive, to wit $121,055. The difference between | Consumer. In my opinion the following is such ascale| Crycrxxari, Feb. 10.—Telegrams report the destruc- 
tnese amounts, or $217,145 per year, or $678.69 per of rates, which, although lower than that of any other | tion by high water as follows : The pier of the railroad 
dar, tecy saaehy emuantae ai tin oct.” “38 ohds city is sufficiently high to cover expenses, and I think bridge at Bainbridge, Obio, was washed away. 

nearly that sum to the annual tax roll. will be acceptable to consumers : 


i The old bridge put up in 1817, at the Falls of the Hock- 
There stop ormous No bill to be made out fer less than one dollar. ing, near n, Ohio, was swept away. The bridge of 
saramen ted ti to saease tae use aan | Per 1,000 gallons, for a daily average of Cente! the Springfield Southern Railway. at Greenfield , Ohio, 
at all places where a Soguiuly wed “0 | was . The new bridge at Landerburgh Ford, 
Inspection of the wing table will show : 1 35 | near Gambier. Ohio, has commenced to give way, and 
First. The of Providence with a population about 25 | the bridge of the Cincinnati, Hamilton & Dayton Rail- 
equal to Milw and with 585 more service connec- 20 | road at Lima, O., is in danger. Last night Clark & 
tions, uses but ,800 gallons per day, while Milwau- 


15 | Sharp’s mill, near Alamo, Ind., on Sugar Creek, was 
10 | swept away. Loss, $6,000. Four mill dams on Sugar 
oe | Creek were destroyed, and a new iron bridge across 

Walnut Fork, on Fredericksburg pike, near Crawfords- 


kee uses 10,608, lions. 
Second. Providence uses 36 gaillite yor day for each | ; 
inhabitant; Milwaukee uses 124 gallons per day for eacb 


person. 7 | ville, Ind., was destroyed. Loss, $7,000. Part of the 
Third. Providence consumes each day for each ser- 05 | i oe Sos oon wee washed oe At 

vice 337 gallons; Milwaukee 1,551 gallons. These rates, if accepted by consumers, and measured | Sullivan, Ind., yesterday, the eet span of the rai'- 
Fourth. Providence derives a revenue of $200,089 for o fh 





by meter, would decrease their water bills from 30 to | road bridge over the Wabash, on the Illinois side, went 

2,500,000 while Milwaukee gets $121,555 for per cent., and if penerally accepted would greatly | down under the pressure of the flood of water and ice. 

10,603,867 gallons. lessen the waste, and decrease the necessity, for the | lee is piled twenty feet high inst the other spans, 
Fifth. Providence receives $219 per million gallons ; | and 





| and they are ex to go. loss is estimated at 

Milwaukee $31. tee re ees $175,000. At Kiarion fhd., the railroad bridge over 

Sixth. Providence consumes 17,367 gallons per mile the Mississinewa River was swept away. At Spencer,, 
of pipe; Milwaukee 128,300 STREETS, DRAINAGE, ETC. 


gallons. | Ind., two spans of the State House bridge were carr 
re to call attention to the following table, com-| Boston Stwers.—The annual report of the superin- | away. 


piled from and presumed to be correct, | intendent of. sewers for 1880 was presented, and | me earns 
ich sas the odliclansy 


of the meter system: | ordered to be placed on file. From it it a that | RAILROADS. 
es x : = | the amount expended during the year was $125, 705.39, | The Delphos & Bur is the longest narrow- 
z oF | = laying sewers, ae. ios Goer and for mis- gauge railroad in the world.(?) 
BESS cellaneous Ses as WS t ; : 
$ rad shoeech' | Itis reported that the engineer corps to survey the 
2 iH of a St),ee7.< ; city Bo nee m gpm 41: Morgan road from Cuero to Austin, will take A mg field 
aie 2 P30, South: Boston, seven catch basins, etc., $i-| 2¢Xt month. gs 
§ 5 5 110.94 ; East Boston, 1,679 of sewers, $4,501.54 ;| _ The International construction train is five miles out 
mn: a . East Boston, 16 catch basins, etc., $8,206.42; Charles-| from San Antonio, and the whistle of the engine is 
2: : 33 town, 358 feet of sew $920.25; Charlestown, | plainly heard. 
wees | 12 catch basins, etc., $1,559.87; Dorchester, 8,374 feet| The Chesapeake & Ohio Railroed lacks only 75 miles 
Pree of airs, $15,067.20; hester, 26 catch basins, etc., | of a trunk line. The connecting link will be finished by 
DEEDES S. an See 5,077 _ ¢ ae: eee; the Ist of June. 
S ; x . ete. : ‘x- : ! 
Bho’ Riiabblion: ate : — sewers, S5:872.80; West Roxbury, | ae intereational is under contract to Laredo, on the 
33558 15 catch basius, etc., $1,747.08; totals, 24.217 feet (4; | tee 
: ee miles) of sewers, costing $51,958.43; 149 catch basins, | 


< iol penses .|  Wuiiemierton, Del., Feb. 10.—The bill to give the Bal- 
| etc., $81,081.51: miscellaneous ex ee NS timore & Ohio Railroad the right to run its new line to 
Daily consumpcion—gallons. total, $125,705.39. The whole length of sewers in Y f , 
he city is now about 191% miles. Assesments have | New York h this State by way of Wilmington 
been levied by the board of aldermen, and bills sent to | Passed the State te at Dover to-day. 
; | : ‘ — | the collector, to the amount of $37,547.87. Thecollector| The preferred stockholders of the New York, Ontario 





oes'9 Pel 


}, 


ie ptio . em alieek: has received during the year, on account of the de & Western are supposed to be entitled to no more rights 
om ete ore oF . ment, $23,708.95." Dosiog the year 1,392 Sandon than the common in the North River Suuruaiben 
. - | been given to construct or repair house connections, and | Company. 
Nomber of: services. 1,066 loads, to about 2,666 cubic yards, of sewage| The original owners of the securities of the New York, 
matter have removed from the sewers. Annexed | West Shore & Chicago received very little for their 
- ~~ | to the report is the table of rainfall, and, in | valuable franchise. $1,000 bonds sold as low as 
Consumption per service—gallons heights of Ge water te he ids toceh aowene at the Pee ae come. 
é ; The Jeffersonville, Madison & India i 
; _....... | south end during the heaviest storms of the year. celal atin catiataaiiiins ba See tne 


this summer. Fi miles steel rails are to be laid 
Total income for use of water. BRIDGES. | and 150,000 cross-ties put in. 
across the N River, at Tona- 
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The dge At least 20,000 men are employed on the various lines 
ssa wanda, for the Canada Southern , will be begun | of railroad now building :» Mexico. A thousand men 


% in spring. | are at once to be put to work on the new road between 

Receipts per gallons consumed ‘alll the D st in the vicinity San Luis Potesi and Tampico. 
i ate ~ lof Lawrence, s, have been carried away by a| The Utah & Norther: Railroad is now the longest 
| “ ee eyes ees for this 
| year San seven hund and twen 
a Sal —__—_—— | , Tae immense brides hie, ce Aestin ein be ational Rail- | cars and thirty-six loco:..wtives. a 
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and trains over it by the Ist of| William H. Vandertiit has purchased Manhatta: 
Number of meters. — renuing 7 | market rty, in New Tork Ci , for railroed . 
aa : The third span of the new bridge of the Lake Erie & | Poses, P@ $375,000. He purchased in 
Gieiidcts sais Western Railroad over the Wabash River at Lafayette, | front ¢ to Forth River. 
omedcoed pipe —-galiens, has been completed. It will cost in the neighbor-| | Ricumonp, Va., Feb. 10.—The Atlantic, Mississi 
of $250,000. | oO tee ne eet Pe ans - 
Cleveland Bridge Works turning out | ence H. Clark, of Philadelphia, becoming purchaser 
Seon wade cnn cece tie OO cars for the Tus- | for himself and associates for $8,605,000. 
Val When 
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lation in the common, and this causes it to sell higher | The Merida & Progreso Railroad will be completed in | 


than the preferred. ' 


The forthcoming of the Railroad Commissioners 
will contain an excellent railroad 
all the new lives and many 
of construction. It will be duly appreciated, as 
now no reliable railroad map of the State. 


The entire eastern part of Texas isa vast pinery several 
hundred miles long and two hundred m' wide, and 
the remainder of the State a vast pacts. interspersed 
with belts of hard wood timber. n this division into 
pine timber and prairie consists the resources 
ot the State. 


and high. 
to complete a road than in 1878-9. 
lations are therefore not to be relied on when new 
schemes are floated. 


RaILroap Waces Tarrty Years Aco.—A New 

The St. Gothard Tunnel furnishes another striking | Hampshire paper gives in a recent issue a su 
Although the entire | the ans of the — . C fr | 4: O- Peayune. 
a quarter miles the two | road for 1851. 
that they met | a list of all the tools owned by the 


example of accurate renenne, 
length of the tunnel is nine 
galleries were bored with such precision 

with a difference of only four inches in level anda 
lateral deviation of less than eight inches. 

The track of the Texas & Pacific Railroad is now ~ 
to a in Taylor County, Tex., 205 miles west of Dal- 
las, 
perday. The elevation is 2,000 feet above 


Mr. W. M. Johnson is engineer in charge of track, with 
headquarters at Dallas. 


A Winona (Minn.) dispatch says: ‘The line of the the Union 


Chicago & Northwestern Rai has been located for 
a distance of fifty miles beyond the Missouri. As yet no 
contract has been made for construction. The route, as 
located, is up the Bad River to the North Fork of the 
Cheyenne, crossing at a point four miles below the june- 
tion of the North and South Forks. It then follows the 
North Branch westward.” 


The base of the Mont Cenis Tunnel at the French 
entrance shows such ominous signs of sinking that the 
Paris-Lyons Mediterranean Railway Company intend 
to have another entrance to the tunnel bored, which is 
to be situated at about one kilometer’s distance from the 
present entrance, and is to reach the old tunnel at @ spot 
ubout 600 meters from its mouth. The work has already 
been commenced, ; 


The new railroad from Keokuk to Mt. Pleasant and 
N. W. reached Mt. Pleasant on the 20th ult. There is 


still considérable work to be done on the road before we esting information regarding the new extension of 


regular trains can be run, but the railroad company are 
doing ali in their power to things. fe Ae been 
working Sundays and during the en winter, 
cold as it has been. 


The Union Pacific people are ~~ pushin, 
‘om Fo; 


of Ohio, show for the com 
now 7% ing ized in New York. The mines are situated in 
there is | of Mich 


: ter-Ocean 


ordinary calcu- | of assistants, left New York on the 


=i RURSOSaP eeeertate Ba ey 
road, from the superintendent down to the wood-sa’ mt. une, ’ , 
is being continued west at the rate of one mile | with the wages paid to each. Isane Spalding was pres | Theodore Leonard, and Valter Morrison. 

tide-water | dent, with a salary of $1,000; the Hon. N. G. | 

at Galveston. Will reach the Colorado River April 1. | was superintendent, 


on the | of dispute. It 
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a few months. i 
Experts have arrived totest the ores in the silver mines 
y which Mr, William Destos Sas. restoration of the 


Mr. C. W. Sturtevant, Commissioner of é 
Trade of San Francisco, had arrived at 
Co ee Tehuantepec 

r. Edw: rned, President of the Rail- 
road, writes, Feb 7, that there has been no suspension of | *#¢cbannel required is eteeht eoeniieee 26 foot. 
work on that road, nor will there be any. On the con- 
trary, the Tehuantepec In Company 


of an ee January, 1881, shows that 
to 


e recent loan placed on the market assures 
completion of the road, 
m. J, McAl Consulting E 


early 


meer, with a y 
th, via a mt 
to commence work on the side. 


: 

st 
gs 

i 
q 

: 
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of the Concord - 
The report filled 81 





ture in the stations on its line, and every other article, | 
however small, that went to make up its assets ; and, be- | 
sides, these, a complete roll of ail the 


i 


and got for his services a | Covington, Ky., through Cumberland Gap, 
‘the chief clerk got $400, and the st $840 | ete., to connect with other 


i 
: 
i 


Tata Paik ary of $5,608" Ceege| Catt Si bo enue ‘teas Jey ats os 
: a , as are 
Clough was a passenger conductor and got $50 a mon’ , Only some 28 miles to grade. Sesshacinnd: Gap, it is 
engineers Gal gallon: GHAI GEER conan Genie ee ae eee laa 
per A sea 
een oe eae ee K ¥L25,, A proposition from the Central Railroad of New Jer- 
Couseed nek Wein han a i phe quae sey to connect a branch from Cleveland to Milton, N. J., 
at and Manchester had @ year, eX: | and thence to New York, is under consideration. A sur- 
Gov. James A. Weston, who was ee melons | © has been made for this route across the 
1,000; the wood shop at Concord was in charge of the | ay Mountains, through You: midway 
on. John Kimball, who had $3.19'¢ per day, and one | between Oil City and Pittsburgh. pass is said to 
Sereta won” Tree, Ben ane-8-~ se wy | have a grade not ex: 56 feet to the mile. An- 
the wealthiest men in Concord, and one is a director of | ror tay ae a : 
the road. At that time the road did but a third as much | William E aii Wis filled articles in 
business as a but it ae dae cent. fear ae corporating the New York, re Wen Conk 
MissouRI, ARKANSAS UTHERN, — St. Louis Cam . 
Republican’ has obtained trom James Dun, Chief En- | 000, sith a piss tak tae ae ficoteltal of $100. 
eer of the St. Louis & San Francisco Railroad, some | 000. ; 


Mr. Dodge stated that the com was formed 
steamer for om to Li 





to provide a 
road, projected and in course of construction from | place 

Pierce City to Dallas, Texas. The line is 6 plus throug * es 
Sosuriory of he Connon eles 
tudes of cree MR leet bk a 











uires no or 
work of the broad road fr rt west- | subsidty of landé. The Br pre ae vessels stoppi = Se neenciond potete in that direction 
ward. The idea is to build a broad-gauge road with all | ner the Choctaw Nation at Fort Smith and/| without delay, and its estimated cost is $100,000 
possible dispatch, beginning at Denver and extending in | follow up the Poteau Creek Valley. and hos z bet Mr 
a direct line through the coal fields of Boulder county to| the Kiminsbi Valley to the Red or ve ween Mr. A. H. G Presi 
Longmont, and from Fort Collins te agg Cache la Poudre | through and near Spencer Academy and it of the wn, Cumberland Gap & O 
to the North Park, then into Middle Park via Muddy | the Choctaw Territory. The of road, and Mr. 
Tapping, the new mining camp in Leed Mountain. intelligent, and many well educated. 


The Delaware, Lackawanna & Western Railroad has 


laced three wooden bridges with iron plate r 
brid of 26, 30 and 35 ft. spans, aad and jst fede 


f two 165 ft. spans, to replace a wooden structure: 
swe ork isall made by the Detroit Bridge and Iron 


Works. The company have also built one arch culvert | 


f 12 ft. span, 70 ft. long,’ and several small ones; stone 
work Soon J. 8. Farr & Co., of Grand Rapids, , They 


have also built a branch five miles long during the past Fayetteville and 


year, 

A railroad company was ized at India’ 
Feb, 3, a the a of the & had 
Company. e company 
ieeben cetinar to that of the Chicago & “Western 
road Company, do ‘all the business between Pekin and 
Peoria, and the switching at both points for the follow- 
ing roads: The Indiana, Bloomin & Western, the 
Peoria, Decatur & Evansville Pekin 
Jackson and the Wabash. The four lines named are 
parties to the contract, and arra 
soon by which the Illinois Midland and the C., 
Ww. will co-operate with them. 

A Wall street broker says: ‘We will now have a 
Southern trunk line which will make Norfolk, Va., of 
some importance as a shipping port. The past 


ue 
bonds of the Atlantic, Mississippi & Ohio Railroad are | 


to be paid by a syndicate whic 
and it will not be sold. 
road that held its stock bave surrendered half 
syndicate. By connections with the Selma, 
Dayton road and the Vicksburg & Meridian road, a 
through connection is secured from Norfolk, in Virginia, 


Sh rt, La. At this point it connects with the 
Texas é & Pacific and with the Vicksburg, Shreveport & 
Pacific; so you have really a new trunk line under one 


management. The leaders in the syndicate are RT. 
Wilson and Jay Gould.” 

English mail steamer from Vera Cruz 
aun tanto city of Mexico to Jan. 30, The van 
Company have purchased the Zacatecas & Guadalupe 
Railroad and to make it part of their great 
trunk interoceanic line. The Simon Company have be- 
gn work on the road between Queretaro and Celaya. 

an 
ma 


y engineers have arrived and a large quantity of 
American com ¥ 


has been landed for the 


a 
and will so remain until the fate of | Congress appropriate money to restore the river to its 
Dotan Eads project in the United States is known. 'formerchannel. J. A. Ockerson, U. S. Assistant Engi- 


-|country. From the Red River the road will pass into 
ing the erection of a bridge over Grand River, consisting Texas, and 


The towns along the line of the | 
to the 
























old pro of building a railroad Co Ky. 
cnreaat Cumberland Gap, Morristown and French Broad 
Valley, to connect with other lines, aud complete an air- 
Fa HEE GS 
through Paris to Dallas, where it will | ¥)° 8° A OND 6 r. says 
connect with the Teesbon & Teme Cent wala ~ Western North Carolina road will be com by the 


system. The road is already constructed and in opera- | Ist July next, thus givin 
on from Plymouth, near Cher 


the 

The 
pear to be adverse to the — of civilien 
do not object to the construction of railroads i 


: 
: 


lerce City, to on | Cation south w Wilmington and Port 
é Missouri and Arkansas border, w ‘ : c om +. Our tnnention. ts to Speed north fe 
nect with daily es for Eureka Springs, je, Morristown to Cumberland Gap, hoping to meet at that 


ort Smith, Ark. 
y under contract south of Fa 

and surveys are made, or are being 

sas River at Van Buren. Mr. Dun has 


is al. | nt some road that will afford us direct communica- 


with the great cities on the Ohio and in the North- 
west,” 


has been organ- 


the three ai ee Sie the N Soet West Shore 

of them maki | un ew est & 
on een the track nig beet - Buffalo Railway, the main line of which extends from 
Where the road crosses latter Cornwall-on-the-Hudson to a near Athens, thence 


length, will be constructed 
Woolum’s Gap, which will 
cluding the tunnel with about six m' 


Buffalo Company was created last year by a New York 
on the south side of the mountai charter, aithan authered capital of $30,000,000. 
$75,000 per mile. § This company and the Ontario & Western will have 
+ Of the road will be 185 miles to Fort use of a double track from Cornwall down to 
Fort Smith th ee It is estimated that the road can be built 
the distance will to within wore the maximum grades, 
route between St. Louis and | colgneaes, bet ‘alo or Oswego and New York, 


RIVERS AND HARBORS. 


The River and Harbor bill was defeated. | office F. Winston, 30 Nassau street. 

Dam No. 1, Monongahela River, has broken away in| A meeting was held last week at the Metcepetijen 
© gap of 150 tect wide, and it is feared the whole | taser ee sae aes eae one New 
will go. The report states that it will cost $50,000 to re- | York, & St. Louis Railway, has a capi- 
pair damage. | tal of $16,000,000, of which $13,500,000 is subscribed. 

The new li 


the western shoal at the entrance to the be used as a road-bed. The line from Cleveland 

500 feet 8. W. from the extremity of the present Grand ‘ Chicago, which has already been surveyed, is first to 

i ; be under and has been made 

|e cout tor buy Ue ao —— t a gg ate be decane It has not 
has been awarded 


Vicksburg, Miss., is making 
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